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(57)Abstract: 

PURPOSE: To effectively detect the discharge amount 
of ink by small ink consumption even if the accuracy of a 
unit for aligning an optical path with a head for 
discharging the ink is not so high in an optical discharge 
failure detecting structure for detecting the discharge 
failure of an ink jet head according to the number of ink 
droplets for shutting OFF the path. 
CONSTITUTION: When a power source is turned ON 
(step S1) f a home position is detected (step S2) f a 
carriage is moved from this point at a predetermined 
speed, and ink is continuously discharged at zones P1 to 
P2 capable of existing a photosensor (step S3). The 
number S of steps of a motor to the time point of the 
maximum output Vmax of the output change of the 
photosensor according to the continuous ink discharge 
is obtained (step S5), and then the ink is discharged in 
the following discharge failure detecting processes 
(steps S9 to S14). 
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* NOTICES* 
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CLAIMS 



[Claim(s)] 

[Claim l] An ink jet printing equipment which prints on printed data medium by breathing out ink using 
an ink jet arm head with two or more ink deliveries characterized by providing the following A detection 
means with a light emitting device and a photo detector A migration means to which this detection means 
and said ink jet arm head are moved relatively A regurgitation control means to which regurgitation is 
made to carry out from said ink jet arm head in the 1st predetermined successive range including an 
optical path which is made to move relatively said detection means and said ink jet arm head, and is 
formed between said light emitting devices and said photo detectors between the migration concerned by 
this migration means Distribution of an output of said detection means to change with the ink 
regurgitation from said ink jet arm head of said 1st successive range by this regurgitation control means 
is searched for. A range decision mesins to appoint the 2nd predetermined successive range included from 
this distribution in said 1st successive range, While moving relatively said ink jet arm head and said 
detection means with said migration means and making regurgitation perform from said ink jet arm head 
between the migration concerned in said 2nd successive range A poor regurgitation detection means to 
detect the poor regurgitation of the delivery concerned based on an output of said detection means at the 
time of the regurgitation concerned 

[Claim 2] Said 2nd successive range is an ink jet printing equipment according to claim 1 characterized 
by being one corresponding to maximum of said output distribution. 

[Claim 3] Said regurgitation control means is an ink jet printing equipment according to claim 1 or 2 
characterized by performing regurgitation in said 1st successive range among two or more deliveries of 
said ink jet arm head using some deliveries. 

[Claim 4] Said ink jet arm head is an ink jet printing equipment according to claim 1 to 3 characterized by 
being what ink is made to produce air bubbles using heat energy, and carries out the regurgitation of the 
ink based on generation of these air bubbles. 

[Claim 5] Facsimile apparatus which performs a printed output based on received data using an ink jet 
arm head with two or more ink deliveries characterized by providing the following A detection means with 
a light emitting device and a photo detector A migration means to which this detection means and said 
ink jet arm head are moved relatively A regurgitation control means to which regurgitation is made to 
carry out from said ink jet arm head in the 1st predetermined successive range including an optical path 
which is made to move relatively said detection means and said ink jet arm head, and is formed between 



said light emitting devices and said photo detectors between the migration concerned by this migration 
means Distribution of an output of said detection means to change with the ink regurgitation from said 
ink jet arm head of said 1st successive range by this regurgitation control means is searched for. A range 
decision means to appoint the 2nd predetermined successive range included from this distribution in said 
1st successive range, While moving relatively said ink jet arm head and said detection means with said 
migration means and making regurgitation perform from said ink jet arm head between the migration 
concerned in said 2nd successive range A poor regurgitation detection means to detect the poor 
regurgitation of the delivery concerned based on an output of said detection means at the time of the 
regurgitation concerned 

[Claim 6] Said 2nd successive range is facsimile apparatus according to claim 5 characterized by being 
one corresponding to maximum of said output distribution. 

[Claim 7] Said regurgitation control means is facsimile apparatus according to claim 5 or 6 characterized 
by performing regurgitation in said 1st successive range among two or more deliveries of said ink jet arm 
head using some deliveries. 

[Claim 8] Said ink jet arm head is facsimile apparatus according to claim 5 to 7 characterized by being 
what ink is made to produce air bubbles using heat energy, and carries out the regurgitation of the ink 
based on generation of these air bubbles. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the ink jet printing equipment used for facsimile 

apparatus, a printer, a copying machine, etc. in detail about an ink jet printing equipment. 

[0002] 

[Description of the Prior Art] As this kind of equipment, what is used for facsimile apparatus is explained 
with reference to drawing 1 . 

[0003] Two or more sheets are accumulated and contained by the cassette 51, it lets out one sheet of 
recording paper P at a time with the feed roller 52, and it is sent out on the conveyance way which the 
conveyance roller 53 forms. Furthermore, it is conveyed by rotation of the conveyance roller 53 to the 
print section B. This print section B arranges the delivery of plurality (for example, 64 pieces) in the 
conveyance direction (the direction of vertical scanning) of the recording paper P, has the ink jet arm head 
prepared in the above-mentioned conveyance direction and the direction (main scanning direction) which 
intersects perpendicularly possible [ a scan ], and prints an image etc. by carrying out the regurgitation of 
the ink to the recording paper P. Along with the bottom guide 55, it is conveyed to the discharge section, 
and the recording paper P with which the print was made is discharged by the discharge roller 56 and the 
discharge koro 57 on the delivery roller pair delivery stacker 58 which has been arranged on the 
conveyance way at the downstream of the print section B and which is the discharge loading section, and 
is loaded by 54. 

[0004] By the way, although many things are known as a method which prints to printed data medium, 
such as paper and a sheet for OHP, the ink jet method used with equipment conventionally mentioned 
above also in this carries out the regurgitation of the direct ink to printed data medium, and its running 
cost is comparatively low, and it has an advantage, like the noise produced with that actuation is small. 
While it has such an advantage, by the ink jet method, an ink piece and the poor regurgitation are 
discovered promptly and it is necessary to prevent a poor print beforehand. 

[0005] The ink drop which had between the light emitting device of transparency mold photosensor and 
photo detectors breathed out passes as a method of detecting a poor regurgitation condition, such as 
non-regurgitation by the ink piece or blinding, in an ink jet printing equipment, and the technology which 
detects based on whether the light between the above-mentioned elements is interrupted is known. 
[0006] In the example of 1 configuration of the above-mentioned transparency mold photosensor, a lens is 
really fabricated by the luminescence side of a light emitting device, and, thereby, abbreviation parallel 



light can be projected now towards a photo detector in it. On the other hand, in the light-receiving side of 
a photo detector, an about [ 0.7mmx0.7mm ] hole is formed on an optical axis of a mold member, and this 
is narrowing down the detection range about 0.7mm of the height direction, and about 0.7mm crosswise 
in the whole region between light-receiving and luminescence. Moreover, a light emitting device and a 
photo detector are arranged so that the optical axis to which these are connected may be parallel to the 
delivery train of an ink jet arm head and may cross the trajectory of a regurgitation ink drop, and the gap 
of a light emitting device and a photo detector is prepared so that it may become larger than the range of 
the above-mentioned delivery train. Thereby, when it can pass through the detection range between a 
light emitting device and a photo detector, the ink regurgitation is performed good and an ink drop passes 
through this detection range, an ink drop interrupts the light from a luminescence side, and all the ink 
drops breathed out from each delivery of an ink jet arm head decrease the quantity of light by the side of 
tight-receiving, and have the composition that change of the output of a photo detector is obtained. The 
path is the minute drop of the shape of a fog 50 micrometers or less, the ink drop breathed out does not 
interrupt the light from a luminescence side completely by the regurgitation from one delivery, and the 
rate of protection from tight usually increases it gradually according to the number of deliveries which 
carries out the regurgitation. Therefore, if the output of transparency mold photosensor changes more 
than a constant irate, it will be detected as the ink regurgitation being normal, and with [ output change ] 
a constant rate [ below ], the regurgitation of ink can detect it as poor conversely. 

[0007] Since the detection technology of the poor regurgitation mentioned above can detect without 
adding components special to an ink jet arm head, it is used as ah effective means and it is. 
[0008] By the way, it is necessary to perform alignment of a photosensor optical axis and the delivery 
train of an ink jet arm head, and when detecting the above poor regurgitation, it is necessary to carry out 
the regurgitation of the ink from each delivery so that the optical path may be intersected. In that case, 
the movement magnitude from the criteria location of an arm head to the above-mentioned optical axis is 
set up beforehand fundamentally, and the above-mentioned positioning is performed by moving the arm 
head according to this. 

[0009] However, by dispersion in the regurgitation angle of the ink by manufacture dispersion of each 
component part of the device concerning migration of an arm head, and manufacture dispersion of an ink 
jet arm head etc. It takes into consideration that the ink drop breathed out from each delivery of an arm 
head to a photosensor optical axis shifts a maximum of about 1mm even if it performs the above 
positioning processings. If it is in the conventional technology, in the case of poor regurgitation detection, 
it is made to perform the regurgitation in the range of about 2mm of both sides to a larger optical axis 
than the range of the above-mentioned gap. And the poor regurgitation shall be detected by judging 
whether the photosensor output between the regurgitation exceeds a constant rate. 
[0010] 

DProblem(s) to be Solved by the Invention] However, in the above-mentioned conventional technology, in 
the case of poor regurgitation detection, since ink is breathed out in the range of 2mm of both sides of the 
optical axis of photosensor, the ink number of drop breathed out from each delivery becomes about 50- 100 
shots. If it follows, for example, the number of deliveries sets to 64, the ink drop of 3200 6400 shots will be 
breathed out for every detection, and the consumption will become comparatively extensive, Consequently, 
the running cost of an ink jet printing equipment was raised. 

[0011] Moreover, since dispersion in the registration of the above-mentioned optical axis and an arm head 



becomes still laxger in accepting a comparatively big deviation in each component part, in order to aim at 
the cost cut of an ink jet printing equipment, the condition of ink consumption will get worse further. 
[0012] The purpose of this invention solves the trouble of the above-mentioned conventional technology, 
and even if the precision of each component part about the registration of photosensor and an ink jet arm 
head is not so high, it is to offer the ink jet printing equipment which can lessen the amount of ink used 
by poor regurgitation detection processing. 
[0013] 

[Means for Solving the Problem] Therefore, it sets to an ink jet printing equipment which prints on 
printed data medium by breathing out ink in this invention using an ink jet arm head with two or more 
ink deliveries. With a migration means to which a detection means with a light emitting device and a 
photo detector, this detection means, and said ink jet arm head are moved relatively, and this migration 
means Said detection means and said ink jet arm head are moved relatively Between the migration 
concerned A regurgitation control means to which regurgitation is made to carry out from said ink jet arm 
head in the 1st predetermined successive range including an optical path formed between said light 
emitting devices and said photo detectors, Distribution of an output of said detection means to change 
with the ink regurgitation from said ink jet arm head of said 1st successive range by this regurgitation 
control means is searched for. A range decision means to appoint the 2nd predetermined successive range 
included from this distribution in said 1st successive range, While moving relatively said ink jet arm head 
and said detection means with said migration means and making regurgitation perform from said ink jet 
arm head between the migration concerned in said 2nd successive range It is characterized by having a 
poor regurgitation detection means to detect the poor regurgitation of the delivery concerned based on an 
output of said detection means at the time of the regurgitation concerned. 

[0014] Moreover, it sets to facsimile apparatus which performs a printed output based on received data 
using an ink jet arm head with two or more ink deliveries. With a migration means to which a detection 
means with a light emitting device and a photo detector, this detection means, and said ink jet arm head 
are moved relatively, and this migration means Said detection means and said ink jet arm head are 
moved relatively. Between the migration concerned A regurgitation control means to which regurgitation 
is made to carry out from said ink jet arm head in the 1st predetermined successive range including an 
optical path formed between said light emitting devices and said photo detectors, Distribution of an 
output of said detection means to change with the ink regurgitation from said ink jet arm head of said 1st 
successive range by this regurgitation control means is searched for. A range decision means to appoint 
the 2nd predetermined successive range included from this distribution in said 1st successive range, 
While moving relatively said ink jet arm head and said detection means with said migration means and 
making regurgitation perform from said ink jet arm head between the migration concerned in said 2nd 
successive range It is characterized by having a poor regurgitation detection means to detect the poor 
regurgitation- of the delivery concerned based on an output of said detection means at the time of the 
regurgitation concerned. 
[0015] 

[Function] Since according to the above configuration the ink regurgitation can be performed in 
[ predetermined ] the 1st and the physical relationship of a detection means and an ink jet arm head can 
be known based on output distribution of the detection means at that time, the range in the case of poor 
regurgitation detection which carries out the ink regurgitation can be made into the 2nd minimum range. 



[0016] < 

[Example] Hereafter, the example of this invention is explained to details with reference to a drawing. 
[0017] (The 1st example) Drawing 2 is a **** cross section from the side about an example of the facsimile 
apparatus which applied this invention. 

[0018] First, the outline configuration of facsimile apparatus is explained with reference to drawing 2 . In 
drawing 2 , the feed section which the read station in which Sign A reads a manuscript optically, the print 
section for which Sign B used the ink jet printing equipment, and Sign C separate sheets, such as a sheet 
cassette and the recording paper loaded into this, and supplies this to the printer section B is shown, 
respectively. In addition, the mechanical configuration of these each part is the same as that of a 
well-known thing. 

[0019] The conveyance path of the recording paper P is as an arrow head G showing. That is, the 
recording paper P loaded into the sheet paper cassette 1 of the feed section C is taken up by the feed roller 
2 and the separation pawl 3, and is sent into the print section B with the conveyance roller 4 as a 
conveyance means. In the print section B, from the ink jet arm head 5, ink is breathed out, a print is 
performed, after that, after [ a certain amount of] distance conveyance is carried out, it is discharged by 
the delivery stacker 7 and the delivery roller 6 loads the inside of equipment into it. 
[0020] Next, the detailed configuration of the print section B is explained with reference to drawing 3 . 
[0021] In drawing 3 , the ink jet arm head 5 ( drawing 3 unillustrating) of this example is formed in an 
ink tank and one, and when the ink of that tank is lost, it is constituted as an ink jet cartridge 50 of the 
cartridge gestalt exchanged for a new thing with this tank. The ink jet arm head 5 is density 360DPI, and 
64 deliveries are allotted to one train, an electric thermal-conversion element is prepared in the ink way 
of the interior corresponding to each delivery, and it carries out the regurgitation of the ink from a 
delivery with the pressure of the air bubbles which cause film boiling and are produced in ink by the 
pyrexia. 

[0022] the carriage 15 with which it equips free [ attachment and detachment ] can carry out both-way 
migration of the ink jet cartridge 50 in the direction which intersects perpendicularly with the 
conveyance direction (the direction of vertical scanning, the direction of drawing Nakaya mark G) of the 
recording paper P, i.e., a main scanning direction, (the direction of drawing Nakaya mark H) as - the 
guide rod 16 - and it dashes and is held by section 15a free [ sliding ]. Both-way migration of the 
above-mentioned carriage 15 is performed by the timing belt 18 wound around the pulley 17 and this 
which are driven by the carriage motor 30 (refer to drawing 4 ), and the regurgitation signal and power 
which are given to the ink jet arm head 5 in this case are supplied from the electrical circuit of the main 
part of equipment etc. by the flexible cable 19. 

[0023] Moreover, the above-mentioned carriage 15 is arranged corresponding to the location (home 
position) which stands by print actuation, and cap 20 moves up and down if needed, and at the time of a 
rise, the delivery of the ink jet arm head 5 covers an arrangement side, and it prevents evaporation of ink, 
and adhesion of dust. Here, control of the relative location of the ink jet arm head 5 and cap 20 is 
performed using the carriage home sensor 21 formed in the main part of equipment, and gobo 15b 
prepared in carriage 15. When the photo interrupter of a transparency mold is used as this carriage home 
sensor 21, carriage 15 moves and it moves to a position in readiness, the light irradiated from some 
carriage home sensors 21 uses that that transparency is interrupted by gobo 15b, and it detects that it is 
in the position which the ink jet arm head 5 and the cap 20 countered relatively. f 



[0024] Paper is fed to the recording paper P more nearly up than the print-among drawing section bottom, 
and with the conveyance roller 4 and the paper guide 22, it is bent horizontally and conveyed in the 
direction of arrow head G. The conveyance roller 4 and the delivery roller 6 are driven by the paper feed 
motor 31 (refer to drawing 4 ), respectively, are interlocked with both-way migration of carriage 15, and 
convey the recording paper P in the direction of G in drawing to high degree of accuracy, a spur 23 is the 
location which counters the delivery roller 6, and predetermined carries out length alienation with a main 
scanning direction at parallel by the bearing material which is not a drawing example, and it is arranged 
in two or more places, and it is constituted so that the recording paper P may be guided and conveyed, 
without affecting' an image even if it contacts the non-established image in the record paper immediately 
after a print. Therefore, a spur 23 is formed with a water-repellent high material, and contacts the 
recording paper P only in the circumference section of the shape of record space and a saw blade. 
[0025] Photosensor 8 is arranged in the location corresponding to the range through which the delivery 
train of the ink jet arm head 5 passes between the above-mentioned cap 20 and one edge of the recording 
paper P conveyed, is a transparency mold photo interrupter which detects optically the ink drop breathed 
out from each delivery of the ink jet arm head 5, and can judge the poor ink regurgitation in the ink jet 
arm head 5 from the output. , 

[0026] the photosensor 8 used by this example - a light emitting device - infrared rays LED -- using - the 
luminescence side of the LED -- a lens -- one -- fabricating -- thereby -- abbreviation - it is projected on an 
parallel light. A photo transistor is used for the photo detector of photosensor 8, a 0.7mmx0.7mm hole is 
formed in the light-receiving side of a photo detector on an optical axis of a mold member, and a detection 
range is narrowed down 0.7mm of the height direction, and 0.7mm crosswise in the whole region between 
light-receiving and luminescence. Moreover, passage of the detection range between a light emitting 
device and a photo detector of all the ink drops that will be breathed out from each delivery if the delivery 
train of the ink jet arm head 5 is located in the location corresponding to [ are arranged so that the gap of 
a light emitting device and a photo detector may become larger in parallel / the optical axis to which a 
light emitting device and a photo detector connect these / with the delivery train of the ink jet arm head 5 
than the delivery array range of the ink jet arm head 5, and ] the above-mentioned optical axis by this is 
attained.. 

[0027] Thus, the photosensor 8 used by this example is the same as that of what was explained in the 
above-mentioned conventional example, therefore as mentioned above, it has a maximum of about 20% of 
output error by the sensor dispersion in the photo detector of this sensor, and a light emitting device, the 
assembly backlash of these elements, etc. 

[0028] In addition, control of the relative location of the delivery train of the ink jet arm head 5 and the 
optical axis of photosensor 8 uses the carriage home sensor 21 formed in the main part of equipment like 
positioning with the above-mentioned cap 20. That is, a predetermined distance which the location of the 
home position which this sensor 21 detects to the optical axis of photosensor 8 moves is converted into the 
number of steps of a motor which drives carriage, and is beforehand set up as a constant on the sequence. 
[0029] Next, the electrical circuit principal part of this example facsimile apparatus is explained with 
reference to the block diagram shown in drawing 4 . 

[0030] In drawing 4 , 24 is used as a work area of ROM26 and CPU25 which are a control section for 
controlling the whole facsimile apparatus, and have memorized CPUs25, such as a microprocessor, and 
the control program which this CPU25 performs and various data, and has the RAM27 grade for saving 



various data temporarily. This control section 24 is formed as a circuit on a substrate in equipment. The 
output of photosensor 8 is changed into digital value by the A/D-conversion circuit 28, and let it be the 
thing in which analysis is possible by CPU25. the pulse number of steps according [ the carriage motor 30 
and the paper feed motor 31 ] to the motorised circuits 33 and 32 respectively - angle of rotation - it is a 
controllable motor and the rotation is controlled by the control section 24. The output of the carriage 
home sensor 21 is inputted into a control section 24, and is used for migration control of an ink jet arm 
head. 

[0031] The mimetic diagram of the configuration in this example equipment which the flow chart which 
shows the sequence which drawing 5 requires for the poor regurgitation detection based on the 
above-mentioned configuration of this example, and drawing 6 require for the detection, and drawing 7 
are the timing charts concerning a sequence. Hereafter, the processing which relates to poor regurgitation 
detection of this example with reference to these drawings is explained. 

[0032] An injection of the power supply of facsimile apparatus detects the home position of carriage 15 by 
the carriage home sensor 21 by moving carriage 15 (step S2). (step Si) Next, as carriage is moved with 
constant speed (about 300 mm/Sec) from a home position and it is shown in drawing 6 From the 
predetermined location PI of this side where the location of delivery train 5c of the ink jet arm head 5 
arrives at the detection location of photosensor 8 (about 2mm) Ink is suspended for carriage continuation 
discharge and after that on the frequency of 6kHz from all the deliveries of an arm head 5 before the 
predetermined location P2 beyond a detection location (about 2mm) (step S3). The number of from 
regurgitation of the ink in here is defined by the passing speed of carriage, and the regurgitation range, 
and carries out the 80-shot regurgitation from each delivery. 

[0033] And the output of photosensor 8 is sampled with a minute time interval (100 microseconds) 
through the ATD conversion circuit 28 between this continuation regurgitation (step S4). Furthermore it 
asks for number-of-steps S of the carriage motor 30 from these sampling data to the location which 
outputs Vmax from the home position based on time amount tl, and the above-mentioned carriage speed 
and the time amount tl to the location which outputs this Vmax from Maximum Vmax and the home 
position of output distribution of photosensor 8 (refer to step S5 and drawing 7 ), and number of steps S 
memorizes to RAM27 (step S6), and it considers as a standby condition until there is a print instruction 
(stepS7). 

[0034] If a print instruction is received, after taking up the recording paper P and printing on the print 
section B about dekvery and the image data for 1 page (step S8), carriage 15 is moved to the location to 
which number of steps S was sent from the home position, and it is made to stop with reference to the 
data of number of steps S memorized to RAM27 (step S9). By this migration, the location of delivery train 
5c of the ink jet arm head 5 serves as physical relationship to which it corresponds to the optical axis of 
photosensor 8, and a regurgitation ink drop can intersect the optical path of a sensor 8. In addition, 
although this physical relationship is maintained unless the component part of an ink jet arm head or 
equipment is exchanged fundamentally, as mentioned above, it can perform processing which asks for 
number-of-steps S to the power up of equipment, and can look around it more correctly to it. In addition, 
when acquiring output distribution of the above-mentioned photosensor 8, the poor regurgitation may be 
produced in a part of two or more deliveries, but since the location which serves as max of output 
distribution also in this case makes the suitable physical relationship which an arm head and 
photosensor mentioned above, it does not interfere. Moreover, Pi P2 number-of-steps S was shown in the 



conventional example rather than was made to correspond to one point It is made to correspond to a 
narrow range and may be made to perform processing shown below between them. 

[0035] Next, while carrying out the regurgitation of the ink of every ten shots [ deliveries / of an arm head 
/ all ] each (step S10), the output of photosensor 8 is sampled like processing of step S4 between this 
regurgitation (step Sll). And when the output of photosensor 8 does not reach constant value based on 
these sampling data, error actuation is performed noting that the poor regurgitation has arisen (step S14). 
For example, while storing received data in memory, an error message is outputted, and print actuation is 
ended. The output of photosensor 8 judges more than fixed, after a parenthesis, when the following page 
exists, pickup of (steps S12 and S13) and the following paper is started, and the same actuation is 
repeated. If the data of degree page does not exist, it returns to the standby condition of step S9 (step S13). 
[0036] In addition, as mentioned above, also in the processing which searches for the suitable physical 
relationship of an arm head and photosensor, the ink regurgitation will be performed in a certain amount 
of large range, ink will be consumed, but this processing is performed only to a power up, and since the 
regurgitation for subsequent regurgitation poor detection is performed only in the location defined by the 
above for every page in the case of this example, it serves as ink consumption far smaller than the 
conventional example. 

[0037] In addition, although the above-mentioned configuration explained the example sampled at a high 
speed using an A/D-conversion circuit It is alike without an A/D conversion circuit, and the comparator 
circuit by the cheaper operational amplifier is used. Here It is also possible to set up a fixed threshold to a 
sensor output value, to measure time amount, applying interruption to a control section for the moment 
of falling from the moment the sensor output exceeded the threshold, and a threshold, and to approximate 
the midpoint at the 2 time as time amount tl from which maximum is obtained. 

[0038] Next, the regurgitation principle of the ink jet arm head used for the print section of the 
above-mentioned example is explained. 

[0039] An ink jet arm head is equipped with the energy operation section generally prepared in a detailed 
liquid delivery (orifice), a liquid route (ink way), and a part of this liquid route, and the energy generation 
element which generates the heat energy made to act on the liquid in this operation section, and is 
prepared exchangeable to carriage. 

[0040] Irradiate the electromagnetic wave of the thing, laser, etc. using electric machine conversion 
objects, such as a piezo-electric element, as other energy generation elements which generate such energy, 
and make the liquid which is there absorb, it is made to generate heat, and the regurgitation [ a drop ], 
the thing it was made to make fly are known for the operation by this pyrexia. Since the method which 
makes a liquid breathe out with the heat energy which an electric thermal -conversion element generates 
like the above-mentioned example also in it can arrange the liquid delivery (orifice) of an ink jet arm head 
to high density, it is suitable for printing high resolution. 

[0041] Moreover, the ink jet arm head using an electric thermal -conversion element is easy also for 
overall miniaturization, and the advance of technology and the improvement in reliability in the latest 
semiconductor field can utilize the advantage of remarkable IC technology or micro processing technology 
more than enough, productivity is good in large quantities moreover, and it can offer [ since 
long-picture-izing and shape/ of a field Hzing (yuan/ 2 / izing) are easy, the formation of a multi-nozzle 
and high-density-assembly-izing are easy, ] what also has a cheap manufacturing cost. 
[0042] Thus, the arm head for ink jets which used the electric thermal-conversion element for the energy 



prepare the Uguid rente co^pondtng te ea h tnk ^ a , wm „ sfon element as a 

w hfeh fiUs tos U,nid route for toe every ^^^^fc^drop for flight is prepared, 
m ean 6 tebreatoo„taUouidfiom -orrespond.ngu.kd five ^ ^ 

and it has to structure whore a Ikpud « snpphed m 

waichisopenforfreepasaageroeacfitanidron^ ^ ^ ^ ^ people ^ 

[0043] About the manufacture method of the nth g e ^ ^ ^ 

Estate layer for forming a U^md route at lea* en . * ^ ^ ^ ^ ^ ^ ^ ^ ^ 

hardenabiht, material layer need for ftonaton ^ ^ toadtate d from the npper pari 

.aminafing 0, fte mask on to 2„d » ^ * ^ 0M by one - Ana - Even if tore are 

of thmma*. after carrying onttoiannna^^^ „ ^ as a 
fe „ activity energy-line hardenabdit, — layeI aad an activi* energy-line 

exponent Furthermore, a part fer to -^^^* >-1 ^ B1 a4.^--*-*- 
aardenabUitymaterialfeyerwaeremovedtomhetweenlo 

„ qui d rente at feast is proposed (for example, refer* ^2 ^ ^ ^ out ^ aU defiveries (64 
10 044j.(Otor examples) Althongh ^^^^ delectio n „f to first example of to above, in 
deliveries) in step S4 in the sentence of poor regurgt ^ 
tnie example, on!, some deliveries canbe madete haahfe te b ^ „ 

wh ich carriage and photosensor fitted moat ^ he ^ ^ „ fc 

pul p„se of this inventionmuch more con be lessened, ^'J d(JCS ^ reach Ote apecified 
m addition, when naing some dekVer.es, an t produced fa in . part,, to 

,nmt^ fie, when a poaaibUtty tot fte^r^t e ( 0)jMr , 4eUvOT fea 

ahove-mentionedphy^refe^nahrpean^be^ p ^ ^ ^ 

100461 Moreover, even if it performs searching for to - M ^ ^ for eVery poor 

^-^rr.— 



conventional example. 



tO 047 ' , ,„i- be performed in [ predetermined ] to 1st and the 

Effect of to Invention) Since to ink "•"^ *^ head can be known baaed on an ootpntted 
^ refefionahip or a ^ ^^d above, to range in to eaae of poor regorgitation 



consumption. 



[Translation done.] 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is the **** cross section from the side showing the 1 conventional example of facsimile 
apparatus. 

[Drawing 21 It is a **** cross section from the side about the facsimile apparatus concerning one example 
of this invention. 

[Drawing 3l It is the perspective diagram showing the details of the print section in the above-mentioned 
facsimile apparatus. 

[Drawing 4l It is the block diagram showing the control configuration of the above-mentioned facsimile 
apparatus. 

[Drawing 51 It is the flow chart which shows the procedure of processing concerning the poor 
regurgitation detection concerning the 1st example of this invention. 

[Drawing 61 It is the mimetic diagram showing the configuration for the poor regurgitation detection 
processing concerning the 1st example of the above. 

fDrawing 71 It is the timing chart of the poor regurgitation detection processing concerning the 1st 

example of the above. 

[Description of Notations] 

A Read station 

B Print section 

C Feed section 

5 Ink Jet Arm Head 

8 Photosensor 

15 Carriage 

21 Home -Position Sensor 

24 Control Section 

25 CPU 

26 ROM 

27 RAM 

28 A/D- Conversion Circuit 

30 Carriage Motor 

31 Paper Feed Motor 

32 33 Motorised circuit 



[Translation done.] 
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[#i*at#<z>gsia] 

mm^mc*. r> . «tjis&w#a£tfriE-f ^ y h 

fev>% 1 #»©iaT?HtffS-Y y^^iy^y Kd>btbttl 

«Ellta«HiP¥at J: SfuffiJfl l ^SW£ffl©flirfE-T v 5 
*y h^y Kd»b©W ^*(fcfflte±oT*flrt-5*WElj| 
ffl#a©tti;0<z>#;flJ£#** ^^/i^MiE^ 1 ^tb^ 

^HMEH-eWiaW ^ y h^y K^fettWSrtrt)* 

x^mvtm ntfjetttPFfi Sr«i^n-r5 ebm* jm**i#s 
2 1 mtsm 2 &iMsai±* iwewa^*©* 

IE*©-!' vy i?*y h/UyhgS. 

JSl liifch^KIEf^^ v^y h^y 
[»#« 4 ] IIWB-f >^ v 5 ^ y h^y Kf±. f?ft^*/v 
=¥— fcfiJflLT-fi'y" flE«ao*jsR 

£ft#3g 1 ftv^ U 3 OVi" tud^-ffiftO'T >9 v^i y h 

y h^y K&ffilV S«Lfc7 f -^ti^v^7'yy h 

Kttm^attWBW^^y l^y HfctrtMtttfc* 
fb£-&5^»i#a<!:, 

l£#K)#aK <fc 5 , fuffi&tti#a t ttrtB-f ^^yh 
J&©*l»IM6ffl1!flKHE>f h—y Ki^etW 

5 tt m mm^st t „ 

^BtttJfSII?^®^ <t 5 UWBJ& 1 ^ib^fflWtirlE^ Vy" v? 



(2) 

sufE^Sb^aic «t 9 ftlE-T 5>» y b^y VbffiUtfi 
^tb^ffl-elfJlB-Y vy y h^y K^fcetmSr^f 

7 ] fu!Ei£m«P¥ati\. IWE'f y 

* 5 S.tcii 6 {c|E*©7 r ^ v- 5 y £11. 
[SfjfcJg 8 ] Buffi-r vy v'^ y y K»±, ^^^v 
^-SrfiJfflbT-f'vy^^f&Sr^D^*, 

B. 
[000 1] 

[0 0 0 2] 

\cm\,^t>tiz>h<D\zi\,^xmi *&mi-xtimTz><, 

[0003] B»RP tt** y h 5 1 t«»ftfc^fl|*a 
ta.bnx$5lM&*hXt5 *) , ^&«ftn — y 5 2 (d J;o"C lfe 

j&j&n-y 5 3 <D|a]e»- i i? 7" 
y v hSBB — i«Bi£$;}"u3 0 ZtofV *s bUB tt, 
«P©J«S6*ISI (M*36*l«l) t«» («itf6 4» 

3£*[SJ) fcjfetTTffitKIt feHfc-l' y h-y K 

T@(«^Srry ^y vh^^SJxfclE^P 

ti, ^©«£&i&(;i:}3^-C7''y Vh^BOTSEiaif-Sa*^ 

#mo-y5 6jsit;#W3o5 71- 

[0 0 0 4] *0c, OHP^iX- h^cO^y 

so ^-I'V^v'^y h*^f±, ^h^C^j-LTEa 
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3 

^ro?iJ^^*-T5'b©-efe5„ r©<fc5&fU££;frf3 

fcii^KSgjiU -71) v h^a^Sr*^^^ihi-5^ 

[00051 -fy^^iyb/yy h^etctsv-rr-r v 

[0 0 0 6] ±|E@iiS7^- hir>1>-co-«^MT?(i, 
f§#i^©38)fctgfc: wv-Xas— tttftMZti* ZtilzX 

it)0. 7 mm X 0 . 7 mmma^fttfSftifiLklC^ 
Sria^*(6]»*1)0. 7 mm, (S*[p]^10. 7mml:i!) 

9 tiA<^5J;5^^?>H5o wtutcjzt), lisp's* 
y h-^-y Kco=&»tWP^C>etm$^5'l'^^Wi^:T^ 

W^A^tffc>^ i^m«SfflSr-f Vy^tfSiIi®1-5 

mKT©it©i'J^itIt*) 9 , afif, i o©etttip 
©Qi ttj \z J; o T3l)tfl!l j&>P> <n>% *%.±\z.m Z> h co V 

[000 7] ±56 bfcnta^F^o^*aSt^f±-l' sJ« 
y y Kfc4«BI]fctt.&«:f«D-*-5 it<e< «*g«r« 5 

[0 0 0 8] tC5t, ±x&©J; 5*efctti*J!l*«Mai-t" 

ft*Sr^*iS)£bT*3#, ^*U;:&ofc--y K©^Ki£ 

[0 0 0 9] U^L^^fe, ^s/ K^WJdd^sa^ 
©&*&£g|5p 0 p©££jitf -f Vy v?^ y h^y K© 



4 

W3k tf fe o £ J: 3 >- y ©afcffi^ S<o b o tr J: 
&»£?)*:£*!>©, *ttfc»UTW«ISj2mm©<6HK: 
[0 0 10] 

•^©3ttt©W{l!l 2 mm©«It^ 25o£tH ^frS fe. 
ft, =&etWP/5^?tm$H5-l'V ; 5'^tt^5 0~1 0 
038^*5. «oT,-«l*.li8tHlP*«S6 4i:i-5t« 
*PftlC3 2 0 0 — 6 4 0 0^©><>-^JiS^Rta$tu5r 

20 $-t5t©t*o-CV^;, 

[ooii] Jt -fy^^i!/ H^y v hse©=>^. 

-a-&©fifeo#*s$fetc^:t</«e5fc*, -<^?m%& 
[0 0 12] *ISK©SWtt. ±IE^*a»©Pm^Sr 

^stb, 7t h-fev-^i-r ^yiy Kt©^e 
-a-*^iii-5#*^«jp 3 0 ©!nfa[^^tuais<^<x'b. • 

[0 0 13] 

[^S^»^-f-5fc«>©#g!] ^©fcfe{c*3§Pj-e« s 
J l/? 'y^ ^(-7!)y h««H:*iV^T, J: 

©m 1 ^lb«6Ht?WI3>f y^yi? b^y K*»fe«tmS: 
fffc-fr ?. «tffiffiff¥« t , • »(tW(W»#«fc J; 5 tutEB 
l#K)^H©S(rfE'r Vy v^i-y h^y K*»bOW v^et 
ta»c J; oT^b-t-5Mf&l^m#S©ai7J©5)-*S:*«)s 
K»*A»fe«nEJB l #Sb^H{c^*H5Ff3t©^ 2 &Sr 
45HS:3t«>5«fiBfi^#i9:i:, WEIWb#«K:J: 9SWB 
>T >-y y h^y Ki HufE^a^S t Sr*»Wfc»ft 

iy h — y Kd»b?tfflSrfir*>*5t Hfc, atSetm^ 

so ©HulE^t^i#©©ffl73^-a^v^-cs^flJ:tliP©^tm^^ 
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5 

[0 0 14] *«©-r^^BtmP«r*Ufc-<V^ 
lESSftiii?- fc HufEgftiii^- t <om * Jx<5 fc£ 

BUlESS 1 !|Mb|fiH©ttlB<f V* y h^y K*»fe©-f 

Stt|M&©lilJK:tWEiB 2 IMM&HTttllB'f 

[0 0 151 

b^y K4©4fcMMMr« Bf3fe»JIH o«fl"C^ ^ It 

srt^scf, ti:m*jM*»©»©-r>'*ti:Urt- 

5«&B £rft/M&©Jg 2 ©®B tt5it ^T*# *. 
[0016] 

[JHfcff] Bffifc#IRUT*»W©3ai««:»»l 

[0017] (us i m&w) m 2 Lfc y 

[0 0 18] *i\ 02l:#fLT77^->'S y§£g© 

:Jb\ i^b*»<^tt«rti4 / i*PO<>OiP«'f* 
[0 0 19] »<WRP©«a6ftlRtt^BPG-C^-t-ii!)T 
fcEWRPtt. ^«tn-9 2*5iU!^fi/l\3^J;-pTt 0 

3 mm* -9 6 \c£^X$mx* 7 \z& 



[0020] R^y^MBJBroifJftttflljSifcov^TH 

[0 0 2 1] 121 3 {C*5^T, ^MWM<0-i I/? Z?= V Y 
'^K5 (0 3 lw(±^F12l*) * t — mz-M 

i^iitlrfrfcftfc©^^^*-!^ r^ffi 

tojvW^y VX — h- y -y^5 0 t Unf/fc^St 
it% 6 4fi©o±fcBP&i?UU:iau -'#tbUpic#J&:b 

. ja©JE^jJcj;oTetaiPJ:f -Y V:? Sretaj-TS t>©T*;fc 
[0 0 2 2] -f^i^xy b*-by 5^5 0Sr*J^g 

s * -r y ^ v? i 5 tt, cms p ©«afefr 1*3 

/i^*>±*S*ffi] (Hf*HiH*K*i) fcft*8«t?*S 
J:5^-T K#l 6*5J;^^ST$B1 5 a£J;9fltt8 
ffifc«^f$KT^5o -hlB^+y ?3?r5©&fk*a 
20 fi, H!)y^-^3 0 (HI4#P£.) (CioT^H)§ 

*x5^-y 1 1 »3LXfz.ii\zmmzfr%*<< 

V 1 8»cioTtrt>ti-, ^©^^v^-^^s/ h^y K 
5fc-^*.<54ttWt**iJ:t) t «*H:» 7 

[0 0 2 3] ^r-y -7^2 01*, ifS^rYy -yv 5 ! 

sf^t'Sx.y Y-^y KSWStmP^iE^cSSr^o-C^^ 
^©^^^5©^^l^ihi-5. 

&*tfc** y ys?*-A*>~^2 1 

t^^-y y*sl 5\zWitfbft>tz.m%$Ll 5btSrfflV^-C 
tT^tu-So ^O^y^v'*-Atyt2 1i:LtB:i 

Airvf-2 1©— »4»e>IBit*Hfc3t*a*tRl 5 btc 

b--y K5i*^y^"2 0iiSffi»«jK:StlRlLfcglf^© 

40 [00 24] BftRPfiHf^yvUBCTfllJiOi* 
—^*S$tt, «B2ln-7 4*3J:0««tt^f-r K2 2l:ioT 

3 1 -(H4tM) »r«toTIK»J$^ *^yy^l5© 

i^-TSo »*2 3ttft«P"-5 6C»ftt5ttf HI 

«MUr**«»ffcEK*tu-CJ39 , ^y V bK^©!5 
«tt±©*&»IB*K«ttU-Ctlfiftfc«**r#;Li"lc 
so ffigkiSPSr^-1'- KUtaW-«J:-5*l)***b-cv^ 0 -t© 
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»*tt©i«v^»-e»j**ix, IS® 

[0 0 2 5] 7*hir^8l±, ±fB3f \ y 7* 2 0 t Wl 

y^tfcO^ -fx^iy h^s> K5 Kittitas V? 

[0 0 2 6] JWHMTCJBV^T^S^* b-fe>"^8l±, 
MftMLED^VN, *OLEp©38*ffittt. 

5 0 7*htyt8 0S3tI^ii, 7*hh7^ 

•9 0. 7mmX 0. 7 mm<D^*S3t«|±fc^Stb, § 
ft, »3tW^«K:*JV^T»fflttH3SSK**rtl©0. 7m 
m, flg^fiO. 7mmfCi^»)a ! *tb5 < , *fc s »3t*^ 

^y h'svmkMnmtWt-?; *»o, iftjfc* 
^■©WHIWW i?* y h^y KSetfctUaEMttBJ: 

^steff^-r y h^y h'5<Datmam^m 
•rat, #etmp*^Qttii$tu5-f v^jRii^TBate* 

[0 0 2 7] *SUSW^fflv>5 7* h-fev 

3S3tiil^©fifeo#, i*bb*^O|UC3«f*»KJ:0» 

So 

[0028] &*>\ J?* y l^y K5 ©dtfflP^iJ 

1 7* h * 8 ©}fctt ©feftttttlt ©fMtfPtt* MM 

itfc*Y !l ?^*-Atyf 2 1 -tttt>*>. 
d©-tr>~y-2 id5^mi-5*-^^V3vaJtte*»6> 

[0 0 2 9] *3«s«7t^->5 y*«o«ftia 

K±f?«BSrl2l4fw^i-yD y?®*&mLX®.W-tZo 
[0 0 3 0] E34fc*5l/^v 2 41177^'V'? Ugii 

©CPU 2 5, Z<DC PU 2 5*SHfT-f5ft0^7'o^7 
^#«-r-*£ffiftL-C<^5ROM2 6, *Jit5CP 
U2 5®!7-^i!)7i UT^ffl^H.- #«^-y-£- 
Np^« ; J?i _ 2>fc:i?)©RAM2 7^Sr#LTV5o -© 
MfPtt2 4tt§ggfc:te^T2&K±©ia]&£ LTJj£j&£H 

a. 7* h*> , ij-8©ta^iiA/Dacijna*2 stcxv 

<f4 5?*/HBK:*1fe**b, c PU 2 5tet«Wf prtB*t> 

©££;}"U3 0 y *3 0*S.fclWfi2l9 J t— * 



5 

3 Ztl?tl*-y-mW)\Bi&3 3to£Xf3 2\Z£Z> 

x T y J: o TH]«ES flOWH"*^ * - * T? 

y y v?*-Ai?>-1f 2 1 OU^tiffiUPA 2 4 KA7J U 

[003 1] ■ 5 (1, *3Wfc«©±IB»J*JC*<5< Bfcffl 
; T ; fit!Sfelti5v'-^^S:*t7o-f-t- h, 06 

io t> c^fe©m*#MLT*^js0ii©ptm^A^*pfc« 

[0 0 3 2] 7t?*sS. ygS©tiag*SSA§tt5i: 

<fc 5 ^-v y y3?*— A-fe^-^2 1 KioT^-r y yS?l 
5©*— AaK^v'g V&^ttJ-ra (7fy/S2) . & 
K s *-Aj#v?v' 3 J£S« (^3 0 0mm/S 

ec) -C**!/ yi?fcfMttU H6 fc;j*i-J: 5 fc» -fv 
h^y K5©P±dbP?iJ5 c©teB* s 7* h-feV 
■ * 8 ©fcUMftBltg-ra »2mm) #ltu ©j5r£&« P 
20 tefflteB* («2mm) S8^fcgFf^{i{SP 2 * 

-ewfigiCfc^-C^S' K5©£i£tijD <fc9-'f Vy £6 kH 
«©H««-«i*MfcfflU *-©&** y y5?«rflt±-f* 

(^7-775 3) . rr.»d*3Jt5'i'^^©ettti^ictt^ 

■YD yi?<D&W>mm. 8ttU«fiffl»w«toT^»5'b©-e*) 

*etfflR «fcy 8 05lPttb-f 5. 
[0 0 3 3] ^:UT, i©ig*S5!ta©M» 7*h±*-9- 
8 ©fflTJ Sr A/D^IUK 2 8 Sr^- UTlR/h^mmRf 

(iooms) -e-y-vr/y v^-ra Ufy7s4) „ 
$ b \z r ©-y- V7* y v ^7*— e> 7 * h -t v-y- s © a 

so M^roftWiVmax, ^-A/K-^g^tCOV 
ma xSrta7a-t-a<£»*T?©^FW t 1, *5 J;t^±|E=ar-V 
y yS?3*£il*IHJ t HcS-^<^-A7}f^^3 V^feV 
ma xSrttS73-t-5tt«*-C©^-V y y$*E~ ^ 3 0©^. 

7 , S:S?rRAM2 7}C|EttL Ufy7"S6) , 7!ly 

[0 0 3 4] 7-y -vMHi-Srfttf-S fce^MRPSrtry^ 
7 5 '7 , Lt7'yyhaiB^S!) > 1^-v?^©®^- 
^fco^TT'y V hSrtfo/c^ Ufy/SS) , RA 
40 M2 7tw|EttLTV^^7 L s/7'^:S©-7 !f — ^$r#^L 

^©^tbt-i t), -f>'^v?3is' b^-f K5©etmpyijs 
c©{4B»±7^- h-fe^f-8©3tttit*rjS:biltffl-<v^}S 

r©te«M^f±S*«){w-r K^ge© 
fll^fBfBSr^lftL^v^t)^*^^, ±56© «t 5fc 

so -feV-y-8©m^^Sr#a2:t^, &&©nfcm P ©-gB 
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-tr v-y-©±j£ Ufc.jS§)!fc'fta§8# &t£tt> ©tfc 5 ©t? 

©-ef±&<. =e§*^jt?^ufcPi ~p 2 it)^^Bi- 

<fcv\> 

[0 0 3 5] ~- y -KO^etfflP J: 5*1 o^-fo 

£p£tH-f-5 £ 1 t>fc (^fy^SlO) , r©Sfc 

mm^^yv (^f-^si i) . ^tt> 

bT^9-»#^tr5 (^.x-y^S 14). M*.fiS« 

u ±it* ^y i' MMfcSriirrt-*. 7* h-ir^f-8© 

at&as— j£EJLh2:*WrU i>o;©J)i»;oli5ff4t 
(^xj/T'S 12, S13) , *©|ft©try^ 

Cx^j/^S 1 3) o 

[0 0 3 6] ft:Jb\ _B£Lfc.fc ^s/Ki:7tFt 

©|£©Q£ffl^ft^&©£:i&©efcl±Hix #|liS0i]<7)*-£\ 

[0 0 3 7] ±E«j*-CttA/DajlftiaiS4r«[ffl 

D^iaK^r^-^-rt- i 9 SHffi&^T J: 5 => 
>v^u-*|h]8&£^/8U lit, -feViMa^ffiClcMU 

"bHSBfK t 1 i: VX>5:&.-t5^b hfimxhZo 

[oo3 8] ±szmMM<D7i)^hm\z%^bti 

[0 0 3 9] -i l/?i?=.y b^y Ktt, 

[0 0 4 0] ^©i 5 4x^-?rf 4t5lroi^ 
JlSSretm, J: 5 fcbfc *>©****> fcJvC - ^ 

5 0 ^©f-et>±iBSii£0*J© £ 5 fcrniWR***^* 



(6) 

4 -st b^y K©f£{fctbtiJP (t!)7-f^) Srffi 

[00 4 1] ifc, m«.fl!iiE«l^^ 1 SrfflV^fc•^ , V;? i?* 

igU^ I ^ n*PI^©ftFfSr+-^l-« 

[0042] r©i5 fc^A"*— 38£#©fcS3i,t!fc3E 

mm*zm\ ^mi^mmifo±^^mxmm^ntc-( 
20 ^^^mm^hmm^m^^n^mmttioxy,^. 

[004 3] **S. -Y V^'otffi*6©»[Jg*^£^ioV^T* 

ffl«Att* *1©»K±^ *ft< fct>***»J*t"* 
fcfe©@fl£St> />^< it^8S©S©^t-fiJffl-t-^ 

lit*, wim2<Dmw.±.\z-?x?&mm set;*.* 

©i^bett^/^-^trfiaitU-C, Stt^/v-^f 

^©^SS-fc^Sr— o©g$EIWa»feGfc*U ^>^< t 
2-2 5 3 4 5 7-5§-<£$B#iO . 

[0044] (*©^©nisw ±mf^—<ommm<ook 

tbP (6 4fi©fttaiP) &*ktl\-fZi><!>k L- 
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